EPJ manuscript No. 

(will be inserted by the editor) 



Strange baryon production asymmetry in K ± N interactions 
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Abstract. The asymmetry of strange baryon production in Kp interactions at high energies is considered 
in the framework of the Quark-Gluon String Model. The contribution of the string-junction mechanism to 
the strange baryon production is analysed. 
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The present report is devoted to the calculation of 
asymmetry of strange baryon production in the case of 
kaon beams and to the analysis of the contribution of the 
string-junction (SJ) mechanism in Kp collisions. 

It is very important to understand the role of the SJ 
mechanism in the dynamics of high-energy hadronic inter- 
actions, in particular in processes implying baryon num- 
ber transfer. Significant results on this question were ob- 
tained in 1,2,3,4, where the SJ mechanism was used to 
analyse the strange baryon production in irp and pp in- 
teractions. The detailed analisys of SJ contribution into 
strange baryon production in KN interaction was pre- 
sented in [H] 

In the present paper we analyse the existing data on 
asymmetry of A and A production on iGbeams jSj ■ 

We compare the experimental data with the result of 
our calculations for a value of the SJ intercept as j = 0.9. 

The formulas describing the inclusive spectrum (i.e., 
Feynman-x, xp, distribution) of a secondary hadron h in 
KN scattering in the Quark Gluon Strig Model (QGSM) 
frame were presented in papers [H1EI • 

The complete set of distribution and fragmentation 
functions used in this paper is presented in 

The SJ mechanism has a nonperturbative origin and 
since it is at present not possible to determine the value 
of asj in QCD from first principles. Thus we treat asj 
and e (the weight of the diagramm describing the S J con- 
tribution, see |S]) as phenomenological parameters which 
should be determined from experimental data. In the present 
calculation, we use the values asj — 0.9 and e — 0.024, 
as it w as done in |2EE1- 
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As it was shown in the better agreement of QGSM 
with data on strange baryon production on nucleus was 
obtained with 8 = 0.32, instead of the previous value 6 = 
0.2. In principle one cannot exclude the possibility that 
the value of 6 would be different for secondary baryons 
and for mesons (i.e., for vl-baryon and for kaon). 

The fragmentation functions into A do not depend on 
the SJ mechanism, so the A spectra obatined for different 
values of asj are the same, and they have a very small 
dependence on the strange quark suppression factor S (see 

ED- 

In Fig. H we show the comparison of the QGSM cal- 
culations with the data on the A/ A asymmetry A(A/A), 
produced in K + p (Fig.UJi) and K~p (Fig.^>) interactions 
at 250 GeV/c 0. 

The asymmetry data are rather interesting. In the pro- 
ton fragmentation region the values of A(A/A) are close 
to unity, and that is natural since a proton fragments into 
A with significantly larger probability than into A. In the 
kaon fragmentation region A[Aj A) becomes negative and 
decreases very fast in the case of K + beam at the xf 
values where experimental data exist. In the case of K~ 
beam A(A/A) increases very fast with xf and the vari- 
ation among calculations with different values of the pa- 
rameters is rather small. Both these behaviors are also 
natural since the K + contains a s valence quark which 
preferably fragments into A, while the valence s quark in 
the K~ fragments rather often into A. However, in both 
cases the A(A/ A) experimental x^-dependences are much 
steeper than the theoretical predictions. This is a prob- 
able indication that the fragmentation functions s — + A 
and s — > A should be further enhanced. 

In the K + fragmentation region (Fig.[TJi) the predicted 
values of A(A/A) at xp > 0.4 show a change of behavior 
since they start increasing. In this region the contribution 
of the direct fragmentation of s — > A which makes A(A/A) 
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Fig. 1. The /1/vl asymmetry in (a) K + p and (b) K~p col- 
lisions. Experimental data at 250 GeV/c and the corre- 
sponding QGSM description. The solid curve corresponds to 
asj = 0.9, e = 0.024, and S = 0.32, the dashed curve to 
8 = 0.2, and the dashed-dotted curve to e = 0. 



to decrease becomes smaller than the effect of SJ diffusion 
which increases the multiplicity of A. The measurement 
of the asymmetry A[Aj A) in the region xj? > 0.4 in K + p 
collisions could make the situation more clear. 

The predictions for the asymmetry in S and ft baryon 
production in K + p and K~p interactions are presented 
in Fig. [3 Here the general situation is similar to that of 
the case of asymmetry in A production shown in Fig. ^ 
In Fig.|3we present the predictions for asymmetries in S~ 
and ft production in K + p and K~p collisions at 250 GeV/c. 
In the central region of K + p collisions the yields of S~ 
and S + , as well as those of ft~ and ft + are predicted to be 
practically the same. The smaller fragmentation function 
of valence s quark into strange baryon is compensated by 
the larger fragmentation function of the target diquark. In 
the case of K~ beam (Fig. 03 ) the asymmetry for both E 
and ft productions increases in the whole region of posi- 
tive Xf- 

The situation for K~ beam seems worse than in the 
K + case since all curves are, as a rule, below the experi- 
mental data, but both the number and the quality of ex- 
perimental data on K~ beam are not not very high. 

The QGSM predicts a weak energy dependence of the 
A and A production cross-section in Kp collisions at the 
considered energies. 

The experimental data on high-energy A production 
are not in contradiction with the possibility of baryon 
charge transfer over large rapidity distances, and the A/ A 
asymmetry is provided by SJ diffusion through baryon 
charge transfer. 



Fig. 2. QGSM prediction for the ^-dependence of the asym- 
metry of heavy strange baryons in (a) K + p and (b) K~p col- 
lisions at 250 GeV/c. Solid curves are for E~ , dashed curves 
for Q~ . 



The presence of baryon asymmetry in the projectile 
hemisphere for Kp collisions provides good evidence for 
such a mechanism. 
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